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TEANSPORPaTIOK  TSST  vriTH  CASTALOOPS, 
BRAWLXT.  CjkJjyOHSIA  TO  NW  YORK  CITY,  JUNB  7-l6.  l^U? 


The  purposes  of  this  transportation  test  with  cantaloups  were 
to  compare  the  perf ors&nce  of  overhead  banker  cars  and  fan  car«, 
and  (S),  to  compare  the  refrigeration  obtained  from  different  aoounts 
of  ice  in  top-iced  cart.    The  cars  Included  in  the  test  are  shown  in 
Table  1, 


CCKPASISCffl  OF  OTEBHSAD  HJNKSE  CARS  AND  ?AK  CAHS 

Methods  of  loeuiing  and  refrigeration 

ArrangejBents  were  made  with  the  shippers  to  load  the  fan  ears 
C  and  D  with  approxiasatcly  the  saae  number  of  crates  as  in  overhead 
bunfeer  cars  A  and  B  even  though  this  called  for  loading  9  stacks 
four  high  instead  of  all  of  the  stacks  three  high  as  in  the  overhead 
bunker  cars.    The  billing  weights  of  these  fcrxT  cars  were  spproxiisately 
the  saae,  about  26,7^  pounds  in  each  car.     This  meant  that  the  heat 
load  to  be  contended  with  in  transit  was  about  the  same  in  all  of  these 
cars.    To  oake  the  four  cars  further  cotaparable  in  this  respect »  they 
were  all  precooled  vith  mechanically  refrigerated  units  to  nearly  the 
same  average  tesD^rature,  the  final  tanperatures  ranging  from  5^  to 

The  salting  practices  u«ed  for  the  overhead  bunker  ears  were 
thos«»  sa^ested  by  the  Standard  Hallway  Bquipaoent  Company,  The 
fan  cars  were  salted  in  the  saae  manner  as  the  overhead  basket  bunker 
car  except  as  noted  in  table  2»    The  chief  difference  in  the  salting 
practi'^e  followed  in  this  test  as  compared  with  earlier  ones  was  that 
the  aaiount  added  to  overhead  basket  bunker  and  fan  car*?  at  the  first 
replenishaent  was  based  on  the  ice  supplied  and  not  on  buaker  eapacltyo 
In  earlier  tests  where  the  latter  method  was  followed  the  end  bunker 
cars,  which  have  11^500  pounds  ice  capacity  received  heavier  salting 
than  the  overhead  bunker  care  that  hold  only  9e500  po^inds  of  lce»* 
Sines  the  overhead  brine  tank  car  (Car  A)  han  less  cooling  surface 
than  cars  equipped  with  basket  bunkers  that  permit  access  of  air  to 
the  ice,  it  was  purposely  salted  much  more  heavily.    At  the  flr«t 
replenl fihment  after  loading  this  car  received  1»?00  pounds  of  salt, 
or  12-1/2  percent  of  the  banker  capacity.    At  the  next  icing  station. 
Tuna,  Arizona,  hSO  pounds  of  salt  was  used,  or  l6  percent  of  the 
amount  of  ice  supplledo    The  overhead  basket  bunker  car  (Car  B) 


va»  ^iven  en«j^h  ealt  to  equal  5  percent  of  the  Ice  eu:pT)li€rd  for 
replenishment  after  loading^  and  because  the  molCfln«  vere  soaevhat 
ripe  in  this  caTt  it  wae  aalted  to  the  extent  of  8  percent  of  th«j 
ice  supplied  at  the  second  re-icing  station,  Yuma,  Arisona*  Both 
of  the  fan  cars  (C  and  B)  received  salt  equal  to  5  percent  of  the 
ice  supplied  at  the  first  and  second  re-ictngs  and,  as  noted,  were 
not  salted  se  hearily  at  the  second  icing  station  as  the  overhead 
bunk»r  cere«     Salting  vas  discontinued  in  all  cars  at  Yiisna  since 
at  this  time  the  fen  cars  had  temperatures  low  enough  for  the 
hard^ripe  melons  loaded  in  thesi*     At  each  icing  station  particular 
care  was  taken  in  the  icln^f  of  the  overhead  banker  cars  to  see  that 
the  ice  was  pushed  back  into  the  bunkers  and  that  they  vere  filled 
to  capacity.    Because  of  the  special  attention  this  required  there 
is  no  doubt  that  these  cars  were  iced  better  than  they  vould  have 
been  in  nor«al  practice  with  crews  not  accustomed  to  icing  this 
kind  of  care 

One  of  the  drive  pulleyg  of  fan  car  D  ceased  to  operate  betveen 
Daihart,  Tsyas  and  Kansas  City^  Kansas^  thus  the  fans  in  the  end  of 
the  car  opposite  the  test  end^  were  not  operated  during  the  rest  of 
the  trip*    Despite  the  fact  that  the  brine  valves  were  closed  in  the 
overhead  tank  car  not  acre  thau  an  inch  or  two  of  the  brine  was 
retained  In  the  tanks* 

Teoperatures  were  taken  ir4  the  cars  by  means  of  distant  readijcig 
electric  resistance  therfRometerfee    Air  teniseratures  were  obtained  at 
tho  top  and  bottom  bulkhead  opening  in  the  end-bunker  fan  cars;  and 
in  the  overhead  bunker  cars  at  the  ceiling  and  beneath  the  floor- 
racks  at  the  sidewall.    The  teaperatures  of  an  ejtposed  melon  in  the 
bottois  layer  next  to  the  bunker  or  sidewaXl  were  takfe^a  to  ^ard  against 
freeaing  daae^:©  from  over  salting.    Ulne  melon  temperatures  were  taken 
along  the  centerline  of  the  car^  in  the  bettow^  middle  and  top  layers 
of  the  bimker,  quart erlangth,  and  doorway  stacks,    The  center  melon  of 
the  crate  was  used  for  this  purpose.    An  average  of  the  teBR>erat!5.re8 
at  these  positions  represents  the  average  teurperature  of  the  load  very 
clcselve    They  were  also  used  to  obtain  average  temperatures  of  the 
different  layers.    Recording  thermometers  were  in* tailed  at  the 
ceiling  of  all  four  cart  to  give  a  continuous  record  of  inside  air 
teiape  rat  urea;  out  aid©  air  temperatures  were  obtained  by  attacMng 
recording  thersjoiaeters  to  the  undercarriage  of  the  cars. 

All  of  the  cars  were  routed  via    S.>P,  j  Rock  Island,  3«H,  of  , 
and  Xrle  but  one  car  was  diverted  at  Kansas  City  via  the  Wabash  and 
B.end  0.     It  was  met  et  Hew  Toi^  for  final  temperatuse readings* 
The  schedule  of  the  test  train  and  weather  encountered  are  shown  in 
Table  3. 


Ee  s u  1 1 » ;  o ve rhead  banke  r  f?  ar »  an d  fan  ca  rg 

The  tempe  rat  tires  obtidned  in  the  cbt%  equipped  vi^b  cyerh<^ad 
bimker*  &nd  in  en^  bu»ker  fan  car«  are  shown  In  fi/ajurea  1  to  U 
reepeciirely  snd  a  closer  compfffifion  of  the  three  tj'peis  of  cars  i« 
made  in  figures  5  to  8,     Temperatures  of  top,  middle  and  bottom 
layers  were  unJfora  in  all  four  cars*    The  fan  cars  held  the  melont 
at  a  lower  teiBperature  in  transit  than  the  overhead  bunker  care^. 

The  nain  reason  for  a^^ain  comparing  overhead  buiiker  care  and 
fan  cars  %f&s  to  find  If  the  former  type  was  capable  of  coolin/^  melons 
as  fast  in  transit  as  the  fan  esur,  when  salted  according  to  the 
amount  cf  ice  added  and  with  comparable  loads  of  melon»»  Thes« 
conditions  did  not  prevail  in  our  earlier  tests.    The  results 
show  that  the  fan  cars  cooled  the  melons  in  top»  middle  and  bottoo 
layers  faster  than  the  overhead  bunker  cart.    The  run  between  Yoffla 
and  Tucson,  which  was  a  fairly  fast  tme  was  particularly  effective 
in  cooling  the  melon*  in  the  top  layer  of  the  fan  cars  (Figure  5)- 
yroffi  then  on  to  Hew  York  melons  in  top  layer  of  the  fan  cars  w©r» 
as  BSQCh  as  3  ^s*  ^  degrees  cooler  than  in  the  top  layer  of  the 
overhead  bunker  cars*     The  middle  layer  of  the  fan  car  had  a  lower 
temperature  than  this  layer  of  the  overhead  bunker  cers  by  the  time 
the  train  reached  Yumaj  and  maintained  this  advantage  during  the 
rest  of  the  trip  (yigure  6),    The  bottom  layer  of  the  fan  car  cooled 
quickly  while  the  cars  were  standing  in  Brawley  and  wac  about 
lower  at  Yuma  than  the  bottom  layer  of  the  overhead  basket  bunker 
car  and  6*  lower  than  this  part  cf  the  load  in  the  overhead  tank 
car  (Figure  7). 

The  average  teoperatures  of  the  loads  are  shown  in  figure 
The  heavy  salting  of  the  overhead  tank  car  had  the  defiired  effect 
of  increasing  its  capacity  for  cooling.     It  h^ad  about  the  same  or 
even  lower  temperatures  than  the  overhead  basket  bunker  car  for 
the  first  5       ^  days  In  transit  ard  about  the  same  temperature 
during  the  rest  of  the  trip.    This  was  in  direct  contrast  with 
results  of  our  earlier  tests  when  overhead  tank  cars  made  a  much 
poorer  showing*    However,  despite  the  use  of  as  much  as  l^POO 
pounds  of  salt  with  the  first  replenishment  in  the  over^iead  tank 
car^  ^6o7®5^.         ti^«  lowest  air  temperature  recorded  and  this  was 
at  Yumae  ^risona  after  the  second  salting.    An  exposed  "test*  melon 
ad^Hcent  to  the  outlet  of  the  bunker  In  this  ear  was  only  "^T*?® 
at  this  timco 

The  icing  and  salting  records  of  the  csre  are  shown  in  table  2« 
Ice  and  salt  were  weighed  into  cars  A,  2,  C,  and  D  except  wh«i  noted 
otherwiseo    The  amount  of  ice  consumed  ranged  from  arproximately 
15,CX)0  pounds  for  fan  car  D  and  overhead  tank  car  A  to  20^000  pounds 
for  fan  car       which  had  en  additional  day  in  transit.    Not  as  much 
ice  was  required  as  in  our  earlier  tests  when  melons  were  warmer  at 
time  of  loading  and  higher  outside  tec^eraturee  prevailed^  The 


latter  p&rt  of  the  trip  from  Dalhart»  Te3ta»  to  New  York  weie  cool 
and  rain  or  cloudy  weather  prevailed.  Temperaturcc  of  100®y.  or 
over  verc  encountered  daring  the  first  3  days  en  route  (Figure  1). 

COMPARISON  Of  TOP- ICED  C.<LRS 

Four  Cars  top-Seed  with  different  amount «:  of  ic«  were  included 
(.table  !)<.    A  car  top-Seed  foIXoved  by  short  precooliag  to  melt  off 
the  top  ice  (Car  I)  wat  coaspared  *dth  the  coaveatlonal  method  of 
top«'icing  (Car  G)  and  with  a  top-iced  fan  car  (Car  F),    An  additional 
car  wan  included  in  which  a  small  amount  of  top-lc©  (3»600  pounds) 
wae  tried  in  lieu  of  short  precooling  for  hard-ripe  roelonaj*  that 
needed  »c«n«  color  development  In  tranisit  (Car  H)«    All  of  the«« 
cars  were  loaded  with  the  maual  ^12  cratee  or  equivalent^  to  make  a 
load  slightly  in  excess  of  the  2^^000  pound  minlmusii.    Car  0  wms  m. 
exception  for  it  had  a  load  a  few  hundred  pound's?  leg»  th&n  2^,000 
poundn.    Temperaturee  of  melons  and  air  were  obtained  with  electric 
re«ip.tance  thermometers?^  a»  in  th©  other  four  cars  described  abov®^ 

Recultftg  top>»iced  cars 

Ae  far  ae  tecrc^praturee  were  concerned^  top«^icing  with  only 
U^500  pounds  of  ice  and  saelting  it  off  by  precooling  (Gar  B»  ftg^ire  9) 
gave  poorer  result t  than  top-Jcin^*^  in  the  usual  manner  with  2S  or  35 
blocke^  the  Msoimt  of  ice  used  defending  on  the  teirjperature  of  the 
melons  (Carss  f  and  C»  figures  10  and  11  respectively) «    Top  layers 
were  warmer  in  top-iced  precooled  car  S  than  in  either  of  the  other 
two  top-iced,  Ron-precocled  cars  f  and  G  and  the  melons  were  lee« 
uniforiR  in  tesnperature  throughout  the  load*    All  the  ice  was  melted 
from  the  load  in  Car  E  at  the  end  of  k  hours  precooling*  in  which 
no  refrigeration  was  used  during  the  first  2  hourt.     Salting  of  thl« 
car  with  2  percent  of  the  bunker  capacity  at  Brawley  and  2  percent 
of  ice  gupplied  at  Tmaa  remlted  in  low  bottom  layer  tempera turee 
during  the  fir^t  2  day«  in  transit.    Bottom  air  reached  PP®^*  &t  Yusa 
indicating  thjst  the  car  had  received  about  ag  much  salt  as  wae  safe 
to  use.     If  the  car  had  been  heavily  top-iced  no  salt  should  have 
been  used  for  without  It  bottom  layer  melon®  reached  33*^»  (Figure  10) » 

The  temperature«  in  the  top-Jced  fan  car  and  the  top-iced  standard 
car  (Car©  F  and  0,  Figures  10  and  11  respectively)  were  very  aimilar* 
In  other  teete,^  the  fan  car  has  given  lower  tesnperatures  during  the 
letter  part  of  the  trip  than  the  standard  car*  in  thi?:  test  some  top 
ice  was  still  left  in  the  heavily  top- iced  standard  car  when  unloaded 
in  New  York  and  this  probably  accounts  for  teaaperatares  In  it  being 
equal  to  those  in  the  fan  caro 

The  use  of  a  awall  amount  of  top  ice,  3«600  pounds  in  lieu  of 
moderate  precooling  of  hard-ripe  melons  (Car  H)  gave  temperatures  of 
50*  in  top  liiyers  by  the  time  the  car  reached  Ymna.  Arizona  and  k^**  at 


Tucson  and  cloee  to         thereafter  (?igure  12) These  t^gsperatares 
permitted  soae  ripening  of  the  melons  but  were  too  low  to  permit  a 
desirably  yellovish  color  to  develop,     Eerlier  vork  ehows  that  rery 
short  precoollng  or  none  at  all  without  top*lcing  would  have  /^Iven 
more  desirable  tecperaturee  for  ripening  melon*  of  thi«  stsige  of 
matarity  daring  the  6  day  trip  to  Chicago, 

Inepectiott  of  top-ice  in  tranaii 

The  four  top-'iced  cars  were  inspected  at  Tucson,  Arizona  for 
the  aaount  of  top-See  left  on  the  load*    Car       tOT»-iced  and  precooled^, 
had  none  on  it  since  it  was  melted  off  at  leading  point  scd  the  melont 
were  fairly  dry.    Lightly  tcp-iced  car  H  al«o  had  no  top- ice  left; 
most  of  it  wa«  gone  within  U-1/2  houre  after  top-iclng«    Gar  G,  top«iced 
with  10^5^0  poundn^had  patches  of  top- ice  left  over  about  half  of  the 
loado    When  ing?>ected  at  Dalhart  there  wat  still  about  100  pounds  left 
on  top  of  the  load  ard  when  unloaded  in  New  York^,  approjdmately  100 
pounds  of  ice  was  left  in  the  channels  next  to  the  bulkheado  The 
tejBperature  of  the  melons  in  tW  s  car  would  have  required  about  9,6O0 
pounds  of  to|Hice,  for  reooval  of  field  heat»  etc.  and  a«  indicated 
about  900  pounds  additional  was  used  which  was  probably  not  needed. 
Fan  car  y  had  snail  patches  of  top«ice  left  on  the  load  at  Tucson, 
Ariaona;  at  B&lbart^  Texas  about  100  pounds  w&s  left  on  the  leew&rd 
side  of  the  crates  In  the  breakdown  end  of  the  load  and  the  rest  of 
the  load  was  bare*    There  was  no  top-ice  left  when  the  car  was 
unloaded  in  Hew  York^ 

The  icing  records  for  the  four  top-iced  care  Q  and  R  are 

shown  is  table  2*    The  ice  consumed  including  top->ice  aaaounted  to  about 
20*500  pounds  In  the  heavily  top-iced  standard  car  G,  approxinsately 
19* SCO  pounds  in  the  top«iced  fan  car       l6e500  pounds  in  the  top- iced 
precooled  car  E  and  13*000  pounds  in  the  lightly  top-iced  car  H  shipped 
to  Chicago,    These  ears  did  not  require  as  aueh  bunker  ice  as  did  the 
non-top«-5ced  cars  A,        C  and         They  needed  9»U00  to  12,000  pounds 
as  compared  with  15,000  to  20^000  pounds  in  the  latter  cars. 

Inspection  of  raelons  in  overhead  bunker  care,  fan  cars  and  top» iced  c&rs 

The  cormercial  practice  is  to  load  the  "choice*  (ripest)  melons  in 
cars  for  tcp-iclng  and  the  less  fully  colored  "hard-ripe*  melons  in 
cars  th-at  are  to  b«  precooled.    There  were  two  exceptions  to  this  in 
the  test  cars  (table  U).     Overhead  bunker  car  B,  which  was  precooled 
was  loaded  with  yellowish  colored  choice  melons  and  li^^*tly  top-iced 
Car  H  was  loaded  with  hard- ripe  melons,  as  vae  indicated  in  the 
outline  of  the  test.    The  melons  were  in  good  condition  in  all  of  the 
cars  when  they  were  unloaded.    Ko  decay  of  any  conse<5uence  was  found. 
The  yellowish  colored  melons  «ferd  much  ia  favor  with  the  buyers  and  in 
this  resoect  the  -ciBre  of  ripe  melons  were  preferable^     The  hard«ripe 
melons  changed  only  slightly  in  color  in  transit.    None  were  objectionably 
green. 


The  me?^on8  were  not  objectionably  vet  in  any  of  the  top«>i<^ed 
cars  and  the  msloos  not  top-lc«d  fsoon  became  wet  from  condenaAtion 
after  remo'mi  from  the  car  so  that  It  was  hard  to  dietingulth  on« 
flhipnent  fro®  another  with  respect  to  wetness  except  for  the  cratee 
being  more  wet  in  top-iced  cjars.    The  aieion«  froa  the  top- Iced 
fan  car  were  in  the  same  condition  ate  those  from  the  top-lced 
standard  car  in  re?ra©ct  to  wetness  and  tightness  of  pack» 
LiJc^wisSft  raelons  from  the  precooled  tojj-i?ed  car  appeared  to  be  no 
drier  than  these  from  any  other  car*    As  indicated^  condensation 
nacsi  formed  on  all  melons  when  removed  from  the  cars* 
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